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^Studies  were  performed  showing  that  amino  acid  infusion 
alone  does  not  result  in  a favorable  pirotein  economy  in  starving, 
resting  man.  Addition  of  -i-f^rarbohydrate  at  two  dose  levels,  2 T 
^glycerol,  or  -^tri  .glycerides  to  the  amino  acid  infusion  wil]  all 
' markedly  improve  nitrogen  balance. 
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T'UOGRKSS  lUn’OR'i'  - Kcjbiruary  .1,  l‘)7()  - January  3L,  1077 
Th(.-  M('l.aV)()1  i Ua n i n of  lut ravi.'nour:  I\»odi  nq  in  Tranmal  i/;od  t’at.o  liiji 
SUHSTRATK  I NTIlRACriON  - GI.UCOGR,  AMTNO  ACinj , CJ.YCRT’  )i'.  AND  FAT 

1.  Maximal^!!  CFt  uco;u> TntaVa*  In  T'a.nl-  inq 

In  prior  oxpa  . imont.n  r(?portcd  several  years  ago  (O ' Connell)  , \vc  found 
that,  in  noz'ina  ) fant.inq  man  the  basal  nitrogen  excreti.on  could  bo  lowered 
to  a minimum  or  floor  level  by  glucose  infusions  at  the  approximate  intahe? 
of  7f>0  grams  per  day.  Tho  nitrogen  sparing  effect  of  carbohydrate  was 
spectacular  but  there  seemed  to  be  a maximum  achievable  sparing  effect 
at  that  levt'l  of  intake.  In  the  cur.rent  experiments  it  was  our  object 
to  determine  if  nitrogen  exorction  could  be  reduced  to  an  even  lower  level 
by  inort'asing  glucose  intake  to  excessively  high  values.  As  will  bo 
noted,  tho  cxpei’iments  had  to  be  terminated  because  of  symptomatology 
on  tlie  part  of  the  subjects,  a most  intores ting  finding  in  itself. 

Rpeei  f ical  ly , our  object  with  the  glucose  infiasions  was  to  incrccise  the' 
intake  to  appro.xi mutely  1000  grams  of  glucose  a day.  ,Tn  two  successive 
subjects,  the  observations  had  to  be  stopped  because  of  unusual  signs 
and  discomfort  on  the  part  of  tho  recipient  including  right  upper  quadrant 
{i.iin  and  a rise  in  livc'r  enzymes.  There  was  little  overt  sign  of  serious 
disorder  ui)Ori  physi.cal  examination  but  tho  subjects  felt  vez'y  uncom-- 
forlable  and  couiplained  of  headache.  Flood  chemical  changes  showed  some 
elc!vation  of  glucose  to  a greater  extent  than  v;as  seen  at  the  lov/er  levels 
of  intake.  Hormone  and  amino  acid  results  Iwive  not  yet  been  returned;  the 
experiments  were  discontinued. 

Those  experiments  teach  an  important  lesson:  tluit  carboliydrate  (as 
v;oll  as  fat)  given  in  excess  of  caloric  recuiirements  can  iiroduce  unfavor- 
alrle  reactions  that  appear  to  be  localized  in  the  liver.  It  will  be 
recalled  that  i.ibout  1960,  in  experiments  conducted  under  Army  sponsorship 
and  in  part  at  the  Walter  Reed  Army  Institute  of  Rosc'az'ch,  it  was  demo;.-' 
strated  that  when  riii)omul  (a  coconut  oil.  fat  emulsion  then  available, 
and  widely  used)  was  infused  intravenously  in  amovints  grossly  in  t!xcess 
of  caloric  requirements,  there  was  severe  subjective  .symptoms  inclvidinq 
fever  and  in  some,  instances  of  severe  liver  da<ua(jo. 

This  demonstration  of  an  analogous  rospon.se  with  excessive  gUicose 
intravenous  infusions,  wliile  only  a small  part  of  our  work  this  past  year, 
v;ill  be:  reported  in  tho  literature  separately,  booauso  it  sorvc's  as  a 
warning,  in  the;  pr('sent  period  of  onthxisiasm  for  mixcnl  high  ealorio 
.intravenous  foedit\gs,  that  one  must  bcxv'ai'o  of  providing  caloric  inl.ikes 
grossly  in  excess,  of  physiolog  ic  rt'ipn  ronu'nl  even  thoxiqh  the  conponenls 
arc:  entirely  nonlipid  in  character. 

2.  Amino  Acids  As  Th('  Role  FubstraLx'  Fexr rntravenou?;  rT'ovision  In  NornKil_ 

Fas  t_i  ng  Man 

The.sc  experiments  have-  been  i:ompletc'd  and  i;uark  the  m.Tjor  .Tch ieveinent 
O’  1976.  The  analyses  of  amino  acid  lovi'l.*^  havo  all  bee):  completv'd  and 
refurned.  A manp.-.cr ijit  h.is  bei'u  acceptcvl  fo>'  publie.Uiun  in  tli.-  Ann.ils. 
of  .Rurgi:ry  and  vn  i L appear  within  i h<'  next  month  oi  two.  It  .ippearr 
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I c'  11  s thill  I h i i :i  Mu'  I'U  I i mpo  i I an  I cc  >u  I i i 1 'U  t i i '’i  T i I'lu  i>m'  1 .il  u > r 1 1 , i ry 

iiu'.'  t lu'  v|  I lU’of.a  aiul  n i t royan  .''.|uii  iii<i  pani'r  ii'lh'iriii  lo  in  Mi'  jivi  a-i-il  I lu] 
I'.i  I ai|  I aph  . 


'I'lu'  rindiiuis  .iti'  ii  T i l..il '1  (>  inleronl  t Ik'V  i.iai,ion:'.  I i\i  M'  for 

I lu'  tivnt'  t oloiiriy  and  in  man,  Mial  amino  .u-id;;  ijivn'ii  .iliMx.'  in  ii 

ijuanl  i I v v'f  iipjM  i>x  ii'v  \ I iiu',  ‘U)  Miaiiun  par  day  (nit  iiun'ii  inl.du';;  aluaul 
i<  nma/M^/d)  door.  iujI'  lonul  I in  a f'avoriihlo  iM’oloin  oaonoiiiy.  Tn  normal 
liX'aiiui  Iniiuan  nuhit'ols  il  inn.U^a^i  jn.oiiucor.  a nopal  iv  ■ n i t focn'n  baMinoo. 

'I'aor.o  aro  t ho  moot-  (aviMMol<'  ponniblc'  c i voumd  anco.n  fdir  iiiijirovinq  niMiuion 

oooiu'imy  .ind  il  i:.  i)  fomavUiiblo  f i nd  i nq  Ih.U.  amino  .loidn  alono  aro 

un.iblo  to  nnppoiM  tho  b<Hly  1 mans.  'riu'iH'  I'xpov  i mon  1 fi  woro  oarrii'd 

onl  in  four  subjool;:  Iiosp  i La  1 i nod  .tncl  (’arod  (or  u;;inp  t lu'  hiid'iV  upoo  i .t  M rod 

piaii.ooc'l  rolorii'd  to  in  la'd  V'oar'n  iippl  i Oid  Ion . 'I'lu'  lu'iiodn  of  r.ludy 

approx  i.iiui  t ('  I'ivihl  dayn  in  lonplii  .ind  v/orc'  Ic^’ui  I'lnniqli  Lo  pc'niiit.  lull 

oqu  i 1 i b(  .1  L i on  and  prriviilo  onl  itroly  .idv'cju.d  i.-  i n to  rpra  (■  i vx'  banin. 


bos'pili'  .1  p.txrm'on.';  i VO  KoLor-in  Mu'ia'  WiO;  no  .i  mprovoii'i 'u  I in  nilropon 
molabolin.m  <,>vor  lln'  poi  iotl  cd  liiiU'  C'bnoi.'Vi'd . Inrailin  did  not 

drop  lci  .'•.l.nViit  ion  I'onoont  rat  ion;;  and  q I no>uion  rono  brinkly.  'I’Iuto 
wan  ov  i don.-i'  of  c'anVi'i'r,  i on  cd  ('r-non  I i -i  1 1 y 1 1 cil  tho  inl’unod  inaiAri.il 
into  qluoono  or  otlu'i"  onorqy  fuib!;!  r.d  or. , with  1 ho  I'xorolicm  ol'  all 
tho  nitTotp'n  a;i  urt'a.  in  adii  i t ion,  ;;  i nov'  t lu-  pat  it'iits  woro  in  .i  lU'pal.  ivo 
nitropon  balaiu'o  .p^prox  i mad’ i np  3-‘l  iima/M-’/d  it  woa;  olovU'  that  I horo  \ ar. 
a Ovinlinuinp  draft-  on  tho  j'a  I i c'ld.  ' r.  oPilrun  :noui;  pn'ti'in  sloron  to  ma'o 
m.)  r.onu'  b.i  o I op  i Oil  1 li'l  ioil  ;>.  > roi' i xx'd  I'V  tho  luxly  oilhi'V  in  v-alorior.  or 
s'.pOi'il  ii'  carbi'in  c-ha  i n Oiud  iipviriit  ionr.  'I'lio  .imiiu’'  .u' i d (uoparat  ion  ur.  i! 
war.  Pro  Anri  no  11. 

Plasma  .luiino  acid  .um ly sc';:  Inivi'  boon  I'ompK'tOii  .ind  .no  inoliuU'.i  in 
I hi'  ri."pi'>id.  Miir.l  of  tho  .\mino>  .'K'ld  co:u'onli.it  ii'us  bi'h.ix'od  .u'i'ordinp 
to  tho  infu;:ii'n  i)iMdiont.  Onl\-  V'i'''"';' 1 ''' 1 -la  i u.'  .in.l  r.iv't  h i .'ii  i no  r.howi'.i 
oxi'ojd  ions  to  this  I'ulo  sinoo  Mu'y  b.ith  ror.o  briskly  (K'r;<i(,>  tiro  l.n't 
t iia  I I hoy  wore  n.)t  p'osonl  at  hipli  I’oni’i'n  taxi  L i oar.  in  Mio  ini  union. 

In  our  onb  1 i slu'd  ropi-irl  wo  m.'ki.'  it  i-loar  t h.d  ono  oanuo!  oxtrapol.do 
fro.u  t.hi'  norm. 1 I hum.m  f.isl  i n.j  Vi.)lnnl'oor  1 i'  I lu'  many  rdr.'r.rdul  dot.ii':; 
of  Ih.'  aouloiy  L r.ium.i  t i r.Oii  patii'id.  NonoMu' 1 1'ss,  wo  fool  thd  Mu'  f.irtinp 
norm  d hum. in  voliinlooi:  ropi'i'Si'iit  r.  .in  opt  imal  l.i\-or.ibd'  siln.d  i.ni 
fo"  ul  ili.ud  ion  of  i n I r.-ixununn:  iiour  i I'-hmonl  " . If  in  r.uoh  .i  r.ot  I i lui  ono 
cannot'  .'lohiovo  a faVinalil.'  n i I ii-i.n'n  o.-imomy  it  .mpo.irs  In.thM  nalikoly 
that  tho  aonli'ls'  or  eh  ron  i .'.i  1 1 y I r.mm.d  i rod  or  r.opt  io  imlivi.hial  u i 1 I 
h.’vo  .1  f.i  Vi'i.ib  1 o ror.ponr.o.  tins!  I’i'r.ru'd  r.  I .i  rva  L i on  .il.'no  m.iy  imjirovi' 
n i ! ropon  ('coiu-iiip'  ovor  I lie  normal  rt'.'d  i np  Ian!  bn!  this  v.-onld  not  bo  Mio 
C'.is  ' with  .K'nl  o fr.ium.i  or  sopr.is. 

In  con'iniu'l  inn  with  this,  u'ork  wo  havo  i'.irriod  oid  so-iio  amino  .u-id 
iidnr.ions  in  oh  ron  i o.i  1 1 y si  .irvod  suritio.il  'p.d  ionts  .n;  will  bo  iiu-ul  ion.-d 
Ir*  1 o'v. 

1.  'I'lu-  Adii  i 1 ion  fd"  C.irbohv.lral  o At  'I’w.i  Posi-  l,o\’tdr.  'i\'  Tho  Aiiiiu'  'k.'ivl 

1 n I ns i on 


- 5- 


1V\PA  17-7  '. -v--  ?0.’/ 


'I'hi'si'  sliKlii'S  liiu'wi:;.'  I'.'.'u  I ol  I'.l  ami  u a l.cimi  i>i  I'p.it  .•  i 

lot  I'lihl  i .'at  i.m . 'I'lu-y  will  lu'  pvaacnl  .-vl  .il  ( lu-  r.i.tiu.;  iiu-.lina  ol  I he 

..(UiM'ii’an  flmai.'al  A.stK'.v:  i a I ii'ii.  in\'('l\‘a  I lu'  ailm  i n i ;•  1 va  I iau  ol 

i|Uioo;U'  al  low  doiU'  (approx  iiiMt  v' I V I ‘.(l  i|iani::  fiar  day)  and  al  a 'lio'i  ilor.- 
( approx  i ina  I ^'1 Y '/‘.O  qt  aiiu;  p.'i  ilay)  alon.]  with  I ho  sruuo  amino  acid 
.1  n t us  i on;:  i)i\'on  in  prooisoly  Ih.'  r.amo  aniounl  and  ooiupc's  i t ion  a;;  I lu):n> 

Hu  nt  iono.i  ahovo. 

'I’lu'  I'tlv'ol;;  ol  o.ubohyd  la  I inlur.ii'n  (..n  ai.iim'  aoid  ul  i 1 i a ; ion  ami 
on  hoily  oov-<noi'.\y , aro  sspoo I a.m  1 a r . Al  ( h.'  liiw  dor.o  ol'  ulnovva-  t hot  o 
war.  .1  'iiarki’1.1  i inpiinu'iDon  I in  nilio.n'n  ov-ono'.ny  and  al  I ho  hi.ihor  dor.i' 
ii  por.itivi'  balattoo  is  ii'adi>\’  aohi^'Vo.l  wilh  I ho  amino  a.'id  i n ''vir.  i oto; 
whi..'h,  alotu',  provitio  a no.jalivi,'  nitia'>|on  halanoo. 

In  I lu'  latlor  oointool  ion  il  is  impot  laid  to  I'liiphar.  i .u'  t lud  on.'  oan 
not  luaint.nn  lutniial  huiiMn  sni'ii'ot;.  on  a ptr).)iam  I h.d  will  \.roduoo  a 
prol  (.imioit  pvu;  i t [\i'  n i ( ro.)on  halanoo,  l.oo.uist'  t ho  i i body  r.i'.o  vx.mpon  -n s 
will  lu't  porriil  uni  iiui  It'd  n i 1 ro.n'u  lo>ulimj  it  t lu'y  .'d.itl  al  a bt'tly 
s i ;u'  that  is.  iK'l  I'l  mi  tu'd  ly  t'Xt'ii'ist'  ami  u.'m'l  it's.  Koiiot  lu' 1 t'r.s  , normal 
poisons  o.in  bo  platn-d  in  posit  ivt'  liansit'id  nitix'a.'n  balaiu'.'  as  was  t ho 
I'ar.o  ht'it'.  'I'lu'  stat  isl  i ..-a  1 t'X.iminal  iiin  iil  I lu'  ilil  loi.'iu’os  with  amino 
aoiils  viloiu'  as  v't-mipaii'd  wilh  t hoso  us  i mi  a.Ulod  .iluot":i',  domonslialo  a 
oU'.ir  d i r 1 t'li'iu't'  al  both  tUnu'  It'vols  td  uluoost',  wilh  .i  mai  kod  improvo- 
iru'iit  in  n i I ro>  jon  I't'otnomy  in  both. 

Kt'K’iu'  i.li'Vt.' 1 opmonl  is  inhibilotl  i mmotl  i ,t  1 1' 1 y by  any  aiiH'unt  t.l'  tilnoor-o 
t]ivon.  'I'lu'  I'oiu'opt  that  kv'lt'sis  is  st>';u'iU'W  tav’or.d  li'  to  nilrri-n'n  oi'i'iiomy 
r i mis  m>  basis  in  t lu'St'  t'xpi'rimont"-.  Al  I lu'  1r>w  dost'  ol  uliu't'St', 
insulin  t'onot'id  I'.il  i oir.  art'  lu'l  markv'.’ly  .' 1 1'va  t t'.l  but  nitii'.n'n  t't-oiu'my  is 
r.ia  r ki'til  y impi'ovtti  imlit'al  i n-i  I hat  I In'  a\’a  i 1 ab  i 1 i t y td'  oarbt'a  t'ha  i ns  tor 
oxitl.il  ion  .ippai't-id  ly  impr.n’i'i;  nili  t'.n'n  oot>iu’i;iy  ov’t'u  I lu'm?h  t lu'i  o is  low 
slimulalitin  to  insulin  p:  t' luol  i t'n  . 

Al  t ht'  hi'iht'r  ti  1 uoii;:!'  iu>satu',  t ho  htu  mono  rt'sulls  avi'  .luilt'  ro'uaikablt 
Insulin  is  now  soi'u  1 1>  lu'  it'ina  rk.ib  1 y si  imnlali'tl,  r i i nu  to  .iluud  ti\t' 
t imt's.  its  It';:!  imi  valvu'.  't'lu'  ulnoa.ion  It'x't'l  is  tlramal  it'ally  iuhibilt'.l 
to  till'  1 oword  ovinoi'n ! 1 a I ions  that  Wv'  havo  r.t't'ii  in  ihis  lab.'ialory  with 
t h i ::  omiooriiu'  .’Jt'llimi,  noqalir't'  nilro.n'n  I'oom'my  tlisappoars  ami  .\ 
stromily  pos.it  i\'t'  b.il.nit'i'  is.  j-i  t>tint't'ti . 


It  woultl  .ippt'ar  fo  bt'  a I'li'.ir  tlt'iiK'n;:  I i .i  I ii"i  td  t lu'  iit'otl  lor  .i  "bal.itu’otl 
tlii'l"  in  i Id  I avt'iunis  It't'tliiui  .nul  ('I  I lu'  tat'l  that  I'.n  b.'hytl  r.i  I o , ral  lu" 

I h.in  h.ivinu  a tU' 1 1' 1 1' r i t'us  aol  itni,  has  a i I'liru'kab  1 \'  I'avi'i  .d'l  t'  I't  • oot  on 
n i t it^tii'ii  I't’oiuuny  in  i nl  ravt'iu'ns  Ct't'il  i nur. . 

In  add  i I ion,  in  llu'  1 ndy  td  tw.'  snri|it'al  p.d  i.'tds  both  t'hron  i t'.i  t 1 v 
st.irvimi,  t lu'  isaiiio  .]  1 uoost'  t'M't't'l  w.i.s  I'loarly  th'ni."ud  ra  1 t'tl  wilh  .v 
m ai  ki'd  i mprt.vi'm.'n  1 in  nilioaon  I'ot'nt'r.iy  wilh  aildt'd  t'.i  rbr'ln'd  ra  I o . In  tuu' 

o!  till'  r.l.o'V'ini  iwil  ii'nlr.  t lu'  vd  ili  *.11  ii'n  t'l  and  no  .i.'itls  alon.'  w.is  bi'l  I I'l 
t h.iM  it  w.K'i  in  lilt'  m'lma'. 
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•*i . cllycToixU  and_l'at 

'I'liri'c  vt-Mr;;  vuit)  our  luborul  ^ry  roi’or lod  (Ib'i'nnau)  lli.it  an  aincuinl 
of  cilycorol  iH]u  1 vuli'ii  I ( o tli.it  otin  t .1  i ui'.t  in  1 lu'  i ii  1 r.i  1 i p i <1  iiifur-ioii 
li.ivt  a mirkod  (.'f.teot  on  proti'in  nj'iaring.  Tlufi  t hrc'o  caihon  c.p'bohydi'.it  <' 
(r.oi'k'l  Lilian  I'afc-rroii  l.o  as  throo  ciirbon  aloohol)  is  addod  t;o  t ho  infusion 
to  ma!;i'  if  LsoLonic.  'I’ho  inolot'ulc'  is  both  1 i [■>  i d soluble’  and  w.iLi’i' 
solublo.  On  .1  we  iejli  f- 1 cir-w<.'ii]hf  basis,  if  is  aL  loa.sf  equivalent  In 
C)lueose  in  its  protein  si>.ir  i mi  effect.  'I’his  smiqests  lhaf.  the  cilyeerol 
eoiii'.Huienf  of  tnfralipid  infusions  is  not  to  Iv'  m-ulecfi'd  in  the 
no  L.ibol  i c sfiuly  of  intravenous  fat.  Tntralipid  infusions  conf.iin 
added  qlycerol  as  well  eis  that  made  avail.ible'  by  the  hydrolosis  of  flu- 
I ri  f)  lycer  i des . Our  findinqs  did  not  fuiqqosd  nor  did  we  ever  ju'opost^ 

that  ulyeereil  should  be  used  elinically.  U.ither,  this  was  a ris.oareh 
deiiioiistra  t ion  th.at  a small  molceular  woiqht.  carbohydrate  - alcohol  with 
ir  usiKil  w.i  t er-folnbi  1 i I y pro}H'r  t ios , could  be  used  as  an  enoreiy  some-  •. 
Knt'ia'ly  Free  of  nitroqen  and  devoid  of  any  effect  of  insulin  or  qlne.mion 
eonec’Ht  r.i  t i ons , it  nonothidcss  had  a markc'd  effc’cL  on  protein  rqi.i  i i nq 
in  man. 


Wi'  can  now  report  that  ql.ycerol  qiven  with  the  amino  acid  infu;:itins 
h.is  the  s.imo  eCfi'ct.  Namc'ly,  that  it.  improv<.is  the'  ut  i 1 i 2.vt  ion  of 
i nl ravenously  provided  anluo  acids  just  as  it  spares  nitroqen  in 
normal  Castimj  man. 

We  h.ive  pi'ooeeded  on  now  to  the  intralijvid  studies  v.’ith  amino  aend.s 
and  l.he  findinqs  are  cjuite  vinespec ted . I'x'om  some  rt'}xorts  in  the  older 
1 i ter.xtnri'  one  v.’ould  h e.ve  [U  i'dicted  that  f.il  l.y  aeid  infusion  v.’ould  have 
1 j 1 1 U'  effi'ct  on  n i ti'oqon  economy  because  fatty  acids  Ciinuol  bo  iuter- 
converted  either  into  e.rrbohydr.xte  or  into  amino  ai'id.s.  In  adiiilion, 
iuf V' rp ret.it  Lou  of  the  intr.ilipid  experiments  rt'euire  the  prior  d.ita 
on  qlyet'rol  so  <is  to  eontrc>l  or  factor  out  the  qlycerol  comporeiil 
in  the  intralijiid  infusions. 

Our  findinqs  show  that  the  intralipid  infusion  has  a clearly  incre.ised 
nitroqen  sp.irinq  and  j'rotein  auaboliy.iuq  oflect  ovy'r  amt  beyond  th.at, 
obr.ervi'd  with  the  qlycerol  conl.aineii  ox.'  released  in  the  in'usion.  't’li  • 
intralipid  infir'.ion  is  aeeom|.ian iod  by  .a  verv'  mild  ketosis,  mild  in  all 
1 ik('l  ihood  bee.iuse  of  tlu'  t .act  th.xt  the  iilycorol  pri'Sc-nt  inliibits  ke1.>ne 
formition.  fatty  a(.'id  levw'lr.  in  the  jilcasma  .ai.c  of  course  iuci'i'ased  .and 
t r i q 1 y ccr  i do  levels  are  very  hiqh.  Tliere  i .s  no  stimulus  to  an  iucie.x;  ed 
insulin  coiH;eutr.it  have  hex'o  therefiue  an  addition.il  cvM’denee 

that  the  pxovnsion  of  I'ln'iiiy  sources  c.iu  stimulaie  ami  imorove  nilrovien 
economy  in  mui  wilhout  the  ncces'xary  i n t ermedi  .u'y  ei  I lu'r  of  qlue.i.jon 
inhihi.Lion  or  insulin  st  i mula  l.i  on . 

'i’lu'  .amino  acid  ri'sul  Ls  from  thc>se  experiments  .ire  sf  i 1 1 be  i nq  an.a  1 y.-.e.l 
.pivl  Ivwe  not  yet  bot'u  returiu’d. 

Those  findinqs  1 i kew  i c.e  provide  mi  support  for  I lu'  e(.iiu'ept  that  mu.‘'.ele 
.pi.ibol  ism  is  i'.oriK'how  cv.tmhu’l.ed  al  I lu'  I'xpi'nse  of  syidhesis  iif  vim  v'v.il 
or  .lent  t'  ph.i  '.e  prolc'ins. 


II  bk;_anc'ii  _c’;i/\iN  amino  ac:ii2_s 

Ay<  Liulio>iL<Hl  in  I lu'  ii.  pliiMlion  yi'at  \-iv.  uncli- r look  lli.'  :;l  luly 

ot  tu'aiu'li  (.'ha  i II  arnino  aoici':  in  iinima,!:'..  'i'lu'  liuman  r.tudio.s  aro 
laip'jH'rtt'ci  liy  t iu-  (pulilio  lu-a  I t.Ii  r:orv.'’U'c'  aiui  wi.}l  b>,-  TA'porLi'd  al  nc'WluMA' , 
t haiuili  luoiil  iontn!  brial  Jy  heri'  liacanao  of  inlarcst  .in  krauma 

laotaliol  i mil. 

In  ani'.iial;:  Jiranch  oha  i ii  amino  ac.idn  tji  von  .i  nl  ravonou.sl  y alono  do  not 
ni'oiii  1.0  . ivo  any  .ti'uiai*kah1  y advcrno  offcol  from  koyioily  poinL  of  viok’ 
navo,  in  Lor  a rallKO'  hrisJ;  rino  .in  Koruni  uric  (udd  ooncon  t ra  I i on . 

InPmiitn  uaod  war.  ont'  proj'arod  for  us  by  Vilrum,  Tnr.  in  Bwodcn. 
I’.laborali'  pri'caul.ions  in  }u:oparat  ion.s  and  dooumen  I a L ion  of  lo.xicity  was 
roq'airoti  i.or  ils  I’bA  ajipi'ov'al  i.n  t.lii.s  oounfry.  It  is  iiunortant  t.o  nol.c 
llial  our  partioular  i nl  Laiv<.;nous  si^.lukion  of  branch  tdiain  amino  acids 
)iar.  ri.'coiYod  lull  approval  i.^y  t.lic  I'odoral  bruq  Admi  n isfration . 

bxpor  ir.u-nl-s  in  m ui  ( raippor li-d  from  oLliot  rc>£u>arcli  f und  i nc)  .souro.'.s) 
has  now  liomi  c-ompl,oLi.'d  and  donums  I ra.  I os  that  l.lio  nia  la.'!' i a 1 do^'s  not  li  ivo 
any  rom  irk.ibly  advi-rso  metabolic  cdfocl:  in  man  but  does  lun'o  a mild 
iiyporunus.’m  i c offi'c.d,  a;:  ivol  1 as  that  of  aouti'  hyjic'rgl  ycnniii  a in  r.(iiiio 
inr.Lancos.  TIu'  latter  (.ifLoct  rcuprires  further  I'lue  i da  L ion . Infusion 
of  the  brancli  clialn  amino  acids  alono  does  not  V'ldvido.  any  romarkalili' 
st  imulus  ti.)  p’rotc'in  synthesis. 

in  GhUCOthi  COMPOGVPTON  STlUVrAS  USING  TKT'rT ATT’O  G1  .UGOra.; 

nurJtuj  this  past  ■^'o.ir  it.  w.is  the  special  project  of  Hr.  Peter  Kriqiit  I 
condiu't  a .sorii'S  f I'xpt'V  i men  t.  s in  which  t.ritiat.od  qlucoSt'  \;as  used 
as  a traccM-  for  plueose.  V/ithout  qoing  Into  details  tu’rc  it  ajijxmr.s 
that  the  t:rL(  iated  glucose  i .s  ..in  almost  ideal  tagged  entity  for 
use  in  man.  It.  has  many  adv^intagc'S . It  is  easy  to  preparti  and  count. 

'I'he  tritium  is  nevc'r  ra'cyclc'd  into  gliu'ose.  Once  t liti  glucose  is 
t:)xidir.ed  tiio  tritium  cipj..)i.vi rs  in  body  \v\it.i,'r.  hy  ('stimatos  cif  body  wator 
It.  is  possible  to  estimate  the  total  rat<'  of  gl  ueoSk'  oxidadion.  Our 
laboratory  is  well  .sc't  up  for  the  radioactive  measurements  of  tritium. 

The  <'xpc'rimon!  s can  l.'c  conducted  in  only  a fev/  hours  aiul  t lie  lA'Sults  arc 
cli  ar  1 y i\'p’"i)..luc  lb  1 (> . 


'riicy  .■••how  Lliat  t iie  c|luc.ose  iurnovcM'  rate  { K v.i  Uu'  of  percen!  turnover 
per  tliiK')  as  me.isured  by  the  slncile  exponential  di'cay  curve  of  tritium, 
are  reniirkably  ('onstani  in  a v.'holc  variety  of  ci  rcumstaiices . Pool  slr.es 
lunvever  vary  riMiiarkably  being  elevated  by  glucagon  end  I'V  the  provision 
of  ifUico.ie  arui  rema rk.ab  1 y so  by  iiusulin.  'Jiicrcfore  the  absolute 
»'cpl  acf'nien  1 rale  (i.c.  the  ('xporential  dc'cay  exprc'ssiui  as  cjranie.  per  uni! 
time)  She'S’. •;  mirluil  var  i ib  i 1 i ty . The  nniount.  of  luidy  walt'r  available  for 
<}  1 ucos.e  so  lul  ii^n  likewisi'  sluiws  variability  liiu^ar  with  the  pi'ol  sin.'. 
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I i.  i iK^lahl.o  thciL  nusdl  in  ctlonc'  oT  all  tlio  sd.bnt  ancc.n  te.st  (hI  lias 
an  of  fool,  on  t.lio  fraotioiuil  ( I'rnovoi'  rato  or  Y va'iuo  and  (loi:ionot  ratc-r. 
roiT  I kab.lo  inci'oiir.o  in  l.ho  volui'\o  of  }jody  wafer  involved  for  qlacone 
so  1 1 it  ion . 

'l'lun;e  sludicnn  hav'o  also  ))eon  completed  In  a soric^s  of;  bnrn  patitmlr: 
wiio  deinonntral.o  an  ini.;ia  ano  in  pool  si  7.0  and  body  water  glucose  space 
v.’itiiout  any  change  in  turnover  rcite  (K)  . 


I V i^crt I ^ r A b E dnocARDJi'is 

Since  its  introduction  in  1970,  the  f low-di.rected  balloon-tipi)od 
Cc\thcter  has  been  widi'ly  used  in  monitoring  the  f:ireulatory  homo- 
dyna.nics  of  critically  ill  patients,  including  burn  patients.  A 
rev  L 'W  of  six  consecutive  burn  patients  who  liad  been  monitored  v.vith 
£i  pulmonary  artery  catheter,  and  v/lio  later  died  of  their  injury,  showed 
tliat  four  of  tin’  six  had  aseptic  right  sided  endocardial  Icsion.s  at 
autopsy,  and  the;  other  two  had  right-sided  bactciial  endocarditis. 

Tliis  reviov/  prompted  a study  of  the  development  of  right  sidcnl 
endocardial  lesions  in  dogs  with  indwelling  ]'>ulmonary  artery  catheters. 


bogs  were  anosthe  fixed , No.  7 French  Sv/an-Oanx  thermodil\it  ion 
catheters  were  inserted  into  the  o.xtcrnal  jugular  vein,  and  di  rented 
into  the  pulmonary  artery.  The  end  of  the  catheter  was  cut  off  at  the 
venous  cutdowji  site,  and  the  skin  clo.sed,  so  tlie  end  of  the  catheter 
v.’as  buried  subcutaneously.  The  dogs  were  sacrificed  at  1,  3,  7, 

10,  12,  and  14  dcays  follov/ing  insertion  and  their  hearts  e^camined. 

All  th  ; dogs  showed  non-bacteri al  thrombotic  endocardial  lesions  o'" 
the  superior  vena  cavci,  right  atrium,  tricuspid  valve,  riglit  ventricle, 
and  pulmonic  valve.  One  each  of  tlio  seven  and  tv'olve  day  dogs  developed 
nbsccisses  at  their  venous  cutdown  sites  and  had  acute  bactc!rial  endo- 
carditis of  tlio  tricu.sj)id  and  pulmonic  valves.  Two  dogs  had  thelr 
catheters  removed  after  five  days  and  \/oro  sacrificed  two  weeks  later. 
Jvxajiiination  of  tlioir  hearts  revealed  endocardial  lesions  wliicli  wi’n; 
well  organised  witli  marked  fibrosis. 

This  study  demon.strates  tViat  the  constant  pumping  action  of  tlie 
hcai't  against  a stiff  indwelling  catiieter  can  easily  traumati/.e 
the  endocardium  or  endothelium  of  a vessel.  The  resultant  tlirombotic 
lesions  can  easily  become  infected  leading  to  acute  bacterial 
(mdocardi. Lis . These  non-bac terial  lesions  onjanixe  quickly  and  are 
wall  on  tlie  it:  way  to  hciiling  in  tlu'ee  wcelcs. 


AiUWAV  Cl.f’SUUi; 
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SiuAll  airv.My:;  in  t iu'  luii<i,  A mm.  or  lo;n-.  in  it  i .imot  im' , .n'o  lu't 
nu.'oort  i'.l  !>y  o.iililni)f  .nni  .u  o linn;  lun.oi'pl  i b I o lo  I'ollapso.  Airwny 
olosnvo  cHniir".  v.'In'n  (lio  ci>mpi  i'.-;.':  i xn-  loroon  i)u(:;  iiU*  aiiu’nyn.  oxin'i.'it 
i nl  I'n-ai  rv.ay  pnonsnro.  Ovim*  l h i ::  past  yoar  oui  stiulio.n  on  Iho  nolalii'ii- 
:;hlp  lulwoan  nK'Valivl  pvilnu'nary  oxt  r.w’an.mil  a r wali't'  in  ;;ma  1 1 .lirway 
oln'suvo  wi'i'o  }in!)  1 i shoii . 'rhoso  ^;lnlli^'n  tii'inoin;  ( na  ( oti  linit  nlow 

aooiinuilat  ii>n  oi  Innq  walof  aohiovoil  by  a oouibinat  ion  ol'  pnluninany 
vonoun  hypi't  I iMn:.i  on  aiul  i.i  i 1 d homoil  i 1 n 1 i on  wan.  as-'an'i  a I ml  with  an 
ini'll'. nn>  i i\  t rappoii  it.u:  Vv'l  ui.’.a.  Tho  I'xl  r.iv.n-n'u  lar  i.Mtoi  w.is  iiu'.inn  roil 
nn.  iiu)  a lUnibK'  i ml  i o.il  or  I'.ilnt  iini  mi>lhoil  ba;:i'il  tni  t ho  liit  fovont  i.il  viphl 
to  loft.  Lr.nisit  I imo  tor  a i mul  I .inoousl  y iniootoil  bva'a:'.  l-'luo  ih’i'  .lud 
(T'itialo.i  w.itor.  'I'iio  Irapiu'd  ij.\s  volnmo  wan  m''.\n.nrod  iiy  t ho  ho  I i um 
iHjuilibi'a;  ion  I I'ohn  ' ipk' . C'linioally  inuli'l  oi' 1 .ibl  o lovo  I f.  of  pnlnu^na.i  y 

en.]or.'ii'mon  t and  odoma  woro  i o'produo  i b I y a^;^;ooia!od  vrilh  .ni  inoio.ua' 
in  nan  t i.if^p  i i\ij  . Pon.  i t i I'o-ivaii  oxi-'i  i.\i  ( ory  proanuro  wh  i oh  i iut  ri'.mod 
I hi'  ftinclional  rosidu,»l  o.aj'aoi  t \' , rodiu'od  Iho  volnmo  of  t r.ippi'd  (’.is  but 
did  not  abi>  I i ah  odomi  f'l^im.i  t i on  . Un.inn  those  melhods,  Iho  ov.i.l  u.i  t i on 
of  .airway  olosnro  with  ooin'.ovjuont  n.is  friiopimi  and  luil mona i\'  shnnt  ln.| 
is  cnrronLly  non- i nvar.  i vo , simplo  and  .safi'.  Poterui  i n.i  I i on  of  cj.'s 
L’..tpinn9  or  olos.in.j  volnuu'  s.honld  bo  i noi'rpcn  .i  ( mi  into  t ho  rout  i no 
p’l.'opor.i ) i \'o  I'V.i  1 n.i  t i on  of  p.ilionls  prior  to  major  siinjory  in  .m 
effort  1(1  doiorinino  whioh  p.il  ionl.'i  winild  bonofil  fi'om  oontinnod  von'  ila- 
t i C'n  with  end.  expi  r.itio-y  pii'-ssiuos  fol  Icn;  i mj  .'nir.iory. 
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